Abstract. The study was undertaken to determine the extraction of proteins from chicken meat. The effect of buffer (phosphate, citrate and glycine) and four pH values (6.0, 7.0, 8.0 and 9.0) were investigated. The protein extractability of phosphate, citrate and glycine buffer with in the pH range (pH 6.0 to 9.0) was assessed to determine the best protein extractant for chicken meat. The maximum protein extractabilities at pH 8.0 for phosphate and citrate buffer, and at pH 9.0 for glycine buffer were observed. ANOVA analysis showed that there was no significant difference in protein extractabilities for citrate from phosphate and glycine buffer. Whereas, a significant difference was observed for phosphate buffer from glycine. However, no significant effects of pH were observed.
Introduction
In recent years, consumption of chicken meat and further processed chicken products has greatly increased worldwide [1] . The protein extractability of maximum concentration salt solution is widely used as a superior index of pig lean meat quality compared with colour or reflectance quantity [2] . Additionally, high ionic strength salt solutions are working to extract proteins for meat batter preparations [3] . Aside from those, such extractant are also used for the recognition of meat substitutions [4] . In all these instances, it is important to extract highest amount of entity proteins demonstrating cytoplasmic and myofibrillar fraction [5] .
The protein extractability of salt solutions is mostly depends on the pH, ionic strength, and type of the salt [6] . The different type of salts, such as sodium chloride (NaCl), and potassium chloride (KCl) are used extensively used for protein extraction. Besides, protein extractability depends on extracting method that includes duration of homogenization, volume of extraction solution, centrifugal force and time etc [5] . Lan, Novakofski, Carr, and Mckeith (1993) have investigated the best protein extracting method for pork [7] . However, to the best of our knowledge, no publication has reported the best buffer for this purpose. Therefore, the objective of this study was to investigate the protein extractability affected by different types of buffer such as phosphate, citrate and glycine, keep in line with the Lan et al.'s (1993) [7] extraction procedure, in order to identify the best protein extractant for chicken meat within the pH range (6.0-9.0).
Materials and methods.
Materials. Monosodium phosphate (NaH 2 PO 4 ), disodium phosphate (Na 2 HPO 4 ), Citric acid (C 6 H 8 O 7 ), glycine (C 2 H 5 NO 2 ) and sodium hydroxide (NaOH) were obtained from Merck Chemical Industries Co. Ltd.(Malaysia). Folin-Ciocalteau reagent was purchased from Sigma-Aldrich, Malaysia. All the chemicals were used of purest grade available. All solutions were prepared with distilled water.
Sample collection. A piece of skinless and boneless broiler chicken meat was collected from a large local commercial market. After 4 hour post-mortem meat was collected. Samples were kept at 0˚C and brought to the research laboratory under refrigeration.
Preparation of meat sample. Frozen chicken meat was took from research laboratory freezer and used for this study. The preparation of muscle samples began with the removal of any epimysial connective tissue, visible fatty tissue and covering muscle from frozen meat and cut into small pieces. It was then minced in using a food processor for 2 min to prepare samples. Minced samples were subjected to analysis instantly.
Preparation of buffer solutions. The appropriate molar concentration of the buffer solutions were prepared by dissolving the suitable amount of monosodium phosphate (NaH 2 PO 4 ), Citric acid (C 6 H 8 O 7 ) and glycine (C 2 H 5 NO 2 ) in distilled water while adjusting the pH with 0.1 M disodium phosphate (Na 2 HPO 4 ), 0.2 M disodium phosphate (Na 2 HPO 4 ), and 0.1 M sodium hydroxide (NaOH) respectively.
Extraction of protein from meat. For the extraction of protein isolates four gram of minced meat was homogenized with 80 ml of ice-cooled buffered solution in a homogenizing tube placed in ice for 4 min. The homogenates solutions were centrifuged using SiGmA 3-18k Sartorius centrifuge machine at 10,000 rmp for 1 hour at 4˚C. After centrifugation the protein isolate obtained the resultant supernatants were used for the determination of protein.
Measurement of protein concentration. Protein concentration in the sample supernatant was determined by the Lowry method [8] , measuring absorbance at 660 nm using a Thermo Spectronic (Genesys-20) spectrophotometer according to the manufacture's direction. The bovine serum albumin was used as the standard.
Statistical analysis. The experiment and each assay were done at least in triplicate. Each experimental assay, reported results represent an average. The data were subjected to analysis of Variance using the general linear models (GLM) procedure using Minitab 16. The model tested the main effects for protein extraction from chicken meat buffer group (phosphate, citrate and glycine) and pH (6.0, 7.0, 8.0 and 9.0). Differences between group means were determined using Tukey differences, and then were reported as significant at the P<0.05 level.
Results and discussion
Effect of buffer and pH on protein extractability. Extractability is an essential property since the quantity of protein presented in the solution affects the functional properties accepted from protein.
The conformation of proteins, plays a important role in determination of protein functionality which is connected to the environment. The surface hydrophobic (protein-protein) and hydrophilic (protein-solvent) interactions also relates to the protein extractability [9] . Effect of phosphate, citrate and glycine buffers on protein extractabilities are shown in Fig.1 .
Buffer of phosphate and citrate tested show on preliminary significant increased of their protein extractability at each increment. For phosphate buffer a significant increments were observed up to [10] reported that lower solubility was a outcome of improper protein unfolding.
Comparison of protein extractability. The protein extractabilities of phosphate, citrate and glycine buffer at pH 6.0-9.0 were compared to select protein extractant for chicken meat. The general linear models (GLM) procedure was used by Minitab 16, output shows in table 1. ANOVA analysis shows that buffer has the significant effect (P= 0.017) on the protein extractability at 95% confidence level, while P value of 0.156 for pH effect infer the no significant effect. Grouping information using Tukey Method at 95.0% confidence reveals that there is significant difference of protein extractability between phosphate and glyine buffer. However, between phosphate and citrate, and, citrate and glycine no significant different was observed. Mean value of extractability was found with order as: Phosphate>citrtate>glycine.
Tukey 95.0% simultaneous confidence intervals response variable protein extractability analysis was performed and found that there is no significant difference of citrate buffer from phosphate and glycine, unlike there is significant difference of glycine from phosphate buffer. For both mean and confidence intervals analysis for pH effect shows no significant difference among the pH ranges studied. 
Conclusions
This study has investigated the extraction of proteins from chicken meat which was affected by buffer and pH. The buffered phosphate had significantly higher protein extractability at its optimum pH 8.0 compared with those of citrate and glycine making phosphate as a better protein extractant. The higher protein extractability of buffered phosphate makes it a better protein extractant for chicken meat quality assessment of chicken than that of citrate and glycine.
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